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(54) METHOD FOR DISJOINTING BONDED MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for disjointing a bonded material wherein the bonded 
body can be disjointed in a short time without using a heating furnace and the bonded body can be reused. 
SOLUTION: The method for disjointing a bonded material by peeling off by induction heating a jointed part 
of a part assembled by bonding by a thermoplastic resin composition containing a heating element which is 
heated by high frequency induction 1. The method for disjointing described in 1 wherein a melting point of 
the thermoplastic resin is 90-200° C 2. The method for disjointing of 1 the bonded material containing > 
10 wt% of iron in the thermoplastic resin composition while the heating element to be heated by high 
frequency induction is iron 3. The method for disjointing described in 1 provided wherein at least one side 
of the body to be bonded is glass 4. 
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* NOTICES * 

JPO and INPI T are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, ***# shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CLAIMS 

[Cfaim(s)] 

[Claim 1]A dismantling method of a bonded object carrying out induction heating of the joined 
part of parts pasted up and assembled with a thermoplastic resin composition containing a 
heating element which generates heat by high frequency induction, and exfoliating, 
[Claim 2]A dismantling method of the bonded object according to claim 1 whose melting point of 
thermoplastics is 90-200 **. 

[Claim 3]A dismantling method of the bonded object according to claim 1 which a heating 
element which generates heat by high frequency induction is iron, and is contained 10% of the 
weight or more in a thermoplastic resin composition. 

[Claim 4]A dismantling method of the bonded object according to claim 1 at least whose one side 
of an adapter is glass. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is a dismantling method which it can be related with the 
dismantling method of adhesion assembly parts, is a short time, without the parts pasted up and 
assembled using a heating furnace, can carry out exfoliation demolition safely, without damaging, 
and can be collected by type easily. 
[0002] 

[Description of the Prior Art]The parts which pasted up and were assembled until now were 
ground and discarded. For this reason, it classified and neither a reuse nor reproduction was 
completed. It was not able to reuse by degradation of that it is required to carry out high 
temperature processing of the assembly entire component in a heating furnace, and ** and a big 
heating furnace are required also of the parts which use a hot melt system binder, and the 
construction material by heating. The cycle of heating and a cooling process was required, and in 
industrialization, it became a serious obstacle and was not able to put in practical use. The 
binder which, on the other hand, used for the hot melt type binder IH heater in which the high- 
frequencyHnduction heating element was made inherent like JP,H1 0-47580,A has also been 
developed. Then, there was a development demand strong against the dismantling method which 
can recycle resources under the latest circulation society, 
[0003] 

[Problem(s) to be Solved by the Invention]This invention makes it SUBJECT to provide the 
dismantling method which the demolition of is possible for a short time, without using a heating 
furnace, and can carry out the reuse of the adapter, 
[0004] 

[Means for Solving the Problem]In order to solve said SUBJECT, this invention persons came to 
complete this invention at last wholeheartedly, as a result of repeating research and examination. 
Namely, a dismantling method of a bonded object, wherein this invention carries out induction 
heating of the joined part of parts pasted up and assembled with a thermoplastic resin 
composition containing a heating element which generates heat by ** high frequency induction 
and exfoliates, ** A dismantling method of the aforementioned ** ****** whose melting point of 
thermoplastics is 90-200 **. ** A dismantling method of the aforementioned ** bonded object 
which a heating element which generates heat by high frequency induction is iron, and is 
contained 10% of the weight or more in a thermoplastic resin composition, ** At least one side of 
an adapter is a dismantling method given [ aforementioned ] in ** which is glass. 
[0005]In this invention, carbon steel, alpha iron, gamma iron, delta iron, copper, brass, aluminum, 
an iron nickel alloy, an iron **N1KKE roux chromium alloy, a carbon fiber, carbon black, etc, are 
used as a heating element which generates heat by high frequency induction. In these, an iron 
system is preferred from derivation febrility, degradation of resin, or economical efficiency. 
Although it changes with shape of a heating element as content, 10 to 90 % of the weight is 30 to 
80 % of the weight desirable still more preferably, and 50 to 80 % of the weight is especially 
desirable. At less than 10 % of the weight, since calorific value runs short and a long time is 
needed for a rise to temperature which can be pasted up, it is not desirable. Since adhesive 
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strength will decline if it exceeds 90 % of the weight it is not desirable. Powder, a needle, a 
lepidic form, reticulated, and nonwoven fabric state may be sufficient as shape, and it is chosen 
by an adhesion construction method. In powdered, needlelike, and a lepidic form, it scours, and is 
crowded and used in many cases. It scours, and when crowded, since febrifity is low, 40 to 80 % 
of the weight is preferred, moreover — if reticulated — lamination — it is used, carrying out 
insert molding. It laminates, and when used, 10 to 50 % of the weight is preferred. It scours, it is 
crowded, and when used, size with a particle diameter of 10-3000 microns of a heating element 
is preferred, 

[0006]Next although not limited especially as thermoplastics used by this invention, 
thermoplastics with a melting point of 90-200 ** is preferred. As an example, a polyolefin 
system, a polyamide system, a polyester system, etc, are mentioned, and these copolymers are 
especially preferred respectively from an adhesive point. Not less than 90 **, a point of adhesive 
strength in an elevated temperature to not less than 100 ** of melting points are preferably 
required, and since inorganic strengthening thermoplastics which will be pasted up if the melting 
point will be not less than 200 ** dissolves selectively, they are not preferred. As for especially 
the melting point from adhesion processabtlity and adhesive strength under an elevated 
temperature, 100 ** - 150 ** are preferred. 

[0007]A dismantling method of this invention is local heating, and not needing a big heating 
furnace, a thing which a bonded object tends to damage since mechanical power is not applied, 
and when big, especially the effect is large. For example, in the case of glass or ceramics, at 
least one side of a bonded object demonstrates the feature. In this case, in order to raise an 
adhesive property with glass further, the Silang group and a titanate compound may be 
introduced into said resin. As a monomer containing it, they are mentioned by a silane compound, 
titanate compound, etc. and specifically, gamma aminopropyl triethoxysilane, beta (3, 4 
epoxycyclohexyl) ethyltrimethoxysilane, gamma glycidoxy propyltrimethoxysilane, gamma 
methacryloxypropyltrimethoxysilane, N~beta (aminoethyl) gamma aminopropyl trimethoxysilane, 
reed rate system titanate, phosphate system titanate, alcoholate system titanate, etc. are 
mentioned as an example. 

[0008]Although not limited especially as a method of obtaining thermoplastics in this invention, 
and a copolymer whose melting points are 90 ** - 200 ** preferably, especially in this invention, 
a desirable method is described about each resin below. 

[0009]It is preferred to consist of one or more sorts chosen from a copolymerization 
polypropylene system, a polyethylene copolymer system, ethylene and a propylene copolymer, an 
ethylene propylene diene system, and an ethytene-alpha olefin system as a polyolefin system, an 
adhesive improvement sake — as a monomer component — vinyl acetate, methyl methacrylate, 
ethyl acrylate, rnethacrylic acid, acrylic acid, methacrylate, etc. — 3™50-mol % — that by which 
copolymerization is carried out is preferred. If a flexible polyolefin system elastomer is mixed 
with copolymerization polyolefine of a high-melting point, it will be easy to carry out coexistence 
of heat resistance which is the purpose of this invention, and an adhesive property. 
Copolymerization and especially a thing done for the graft polymerization of the monomer which 
furthermore contains an anhydrous carboxylic acid group, an epoxy group, a hydroxyl group, and 
an isocyanate group are preferred. The adhesive property of stabilization and strengthening 
thermoplastics of the above-mentioned silanol compound or a titanate compound is improved by 
an unsaturated carboxylic acid monomer, copolymerization of glycidy! methacrylate, or the 
introduction of this functional group with the preferred graft denaturation of a maleic anhydride. 
[0010]As a polyamide system, Nylon 6, Nylon 66, Nylon 11, Nylon 12, Nylon 610, Nylon MXD 6, A 
polyamide system copolymer whose melting points are 90 ** - 200 ** is used out of two or more 
sorts of copolymers chosen from the nylon trimethylhexamethylene diamine 6, the nylon 
trimethylhexamethylene diamine 12, and nylonisophoronediamine 6 grade. For example, a 
copolymer whose melting point is 1 10-140 ** is illustrated with nylon 6 / 66/12, nylon 
6 /66/1 1/12, and nylon 6 / 610/12 copolymer, reacting a coupling agent of a description to the 
above which has a terminal amino group, a carboxyl group, and reactivity also about a polyamide 
system — good — better. 

[001 1]As a polyester system, as a dicarboxyiic acid component, terephthalic acid, Isophthalic 
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acid t Para Feni range carboxyNc acid, 2, 6 naphthalene dicarboxylic acid, 1, 4 SHIKIRO hexane 
dicarboxylic acid, adipic acid, and sebacic acid as a glycol component again Ethylene glycol, 
Butanediol, 1, 3 propylene glycol, hexandiol, Copolyrnerized polyester whose melting points which 
consist of neopentyl glycol, 1, 4 cyclohexane dimethanol, bisphenol A ethylene oxide adduct, a 
diethylene glycol, polyalkylene glycol etc. are 90 - 200 ** is used. For example, terephthalic 
acid / isophthalic acid / ethylene glycol, terephthalic acid / sebacic acid / ethylene glycol, 
Terephthalic acid / isophthalic acid / ethylene glycol / bisphenol A ethylene oxide adduct, 
terephthalic acid / ethylene glycol / neopentyl glycol, etc, are mentioned. It is preferred to blend 
a coupling agent of a description with the above which has a carboxyl group of an end, a hydroxy! 
group, and reactivity also about a polyester system. 

[0012]In this invention, after carrying out melt kneading of the heating element which generates 
heat by high frequency induction to thermoplastics with an extrusion machine, a kneader, or a 
roll beforehand and fabricating thermoplastics to a sheet shaped, sandwich molding is carried 
out, or lamination and a reticulated heating element are inserted in a metallic mold, injection 
molding is carried out, and it is provided for adhesion. There is no restriction in particular about a 
kind and kneading conditions of an extrusion machine, a kneader, and a roll which are used. 
[0013]To a bonding resin composition used for this invention, an additive agent in ordinary use, 
for example, a thermostabilizer, a weatherability agent, a hydrolysis-proof agent, and paints may 
be added. As a thermostabilizer, a hindered phenol system, a thioether series, a phosphite 
system, phosphate systems, etc. and such combination are mentioned. As a weatherabifity agent, 
carbon black, benzophenone, a triazole series, a hindered amine system, etc. are mentioned. As a 
hydrolysis-proof agent, a carbodiimide, screw oxazoline, epoxy, and an isocyanate compound are 
mentioned. As paints, heat-resistant paints of daily use of a polyethylene terephthaiate system 
polymer are used. 

[001 4]A dismantling method of a bonded object provided by this invention is used for the 
following mold goods, for example. It can use for a combination body of one or more sorts of 
arbitration, such as a glass plate, a ceramic plate, a resin board, a metal plate, and a wood slab. 
When it furthermore illustrates, a glass plate / highHrequencyHnduction heating element content 
binder / glass, A glass plate / high-frequencyHnduction heating element content binder / resin- 
molding article, glass / high frequency heating element content binder / metal, It is used for 
assembly parts, such as a thermoplastic resin molded article / high-frequency-induction heating 
element content binder / resin-molding article, metal / high frequency heating element content 
binder / metal, metal / high frequency heating element content adhesive resin mold goods. 
[0015]As a dismantling method, a joined part of parts is placed between coils, alternating current 
of high frequency is energized, for example, and an induced current is made to induce and 
generate heat to a heating element in a binder. Temperature of a binder rises with time, and if it 
becomes more than the melting point, it will flow and exfoliate. Mold goods which cut alternating 
current with the state where it exfoliated, or were pasted up are cooled with move radiational 
cooling or exhaust air out of a system of a line of magnetic force. A dismantling method of this 
invention is more than the melting point of a binder, and it is preferred to be made below with 
the melting point and decomposition temperature of a bonded object. 

[0016]If a dismantling method of a bonded object of this invention is used, since only a joined 
part will be heated by high-frequency induction heating, it is not necessary to process the whole 
adapter in a heating furnace, and it is effective in especially a big adapter. Since only a glue line 
can be heated selectively, it is effective also in an assembly in case heat resistance contains low 
parts at a part of adapter. A dismantling method of this invention is the member assembled by a 
binder containing a high-frequency-induction heating element, and is applied to a recovery 
article after being used for a car, electrical and electric equipment, OA equipment, building 
materials, etc. 
[0017] 

[Example]Hereafter 7 this invention is concretely explained using working example. The sample in 
a Description was manufactured by the following methods, and the demolition examination was 
done. 

1) resin-molding article: — tensile test piece 2 glass-piate [ of 30 % of the weight glass fiber 
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strengthening polybutylene terephthalate (EMC730 by Toyobo Co., Ltd,) thickness 3mmASTM 
D638TYPE1 ]: — the glass plate for windows of the 4-mm-thick car was cut to 30x80. 
Aluminum board : 3) The LG^mm-thick aluminum board for window frames to ASTM. In 
D638TYPE1 test-piece stee. Cut test piece 4 polyolefln-system adhesives I:, Sheet-shaped 
molded product 5 polyolefm-system adhesives II with a thickness of 1 mm which 60 % of the 
weight of iron powder with a particle diameter of 50 micro blended with the polyethylene 
copolymer of 0.5 % of the weight of 115 ** melting points which carried out epoxysilane 
denaturation : to the polyethylene copolymer of 0.5 % of the weight of 1 1 5 ** melting points 
which carried out epoxysilane denaturation. Sheet-shaped molded product 6 polyolefin-system 
adhesives II with a thickness of 1 mm which 40 % of the weight of iron powder with a particle 
diameter of 50 micro blended : Sheet-shaped molded product 7 polyester-system with a 
polyethylene copolymer thickness of 1 mm of 0.5 % of the weight of 1 15 melting points which 
carried out epoxysilane denaturation adhesives I:. Sheet-shaped molded product 8 polyester- 
system with a thickness of 1 mm which becomes terephthalic acid / isophthalic acid / ethylene 
glycol / butanediol copolymer of 0.5 % of the weight of 125 ** melting points which carried out 
epoxysilane denaturation from 60 % of the weight of iron powder compound with a mean particle 
diameter of 50 micro adhesives I:. A sheet-shaped molded product 9 adhesion sample with a 
thickness of 1 mm of the terephthalic acid / isophthalic acid / ethylene glycol / butanediol 
copolymer of 0.5 % of the weight of 125 melting points which carried out epoxysilane 
denaturation : Resin-molding article Tess. From the 1-mm~thick adhesive sheet for an 
examination, it cut into 1 2.7mmx25.4mm and laid on top of 12.7mmx25.4mm of a TOPISU 
straightHine portion. This lap portion was set to linear shape to the both ends of the glass plate 
of 30mmx80mm. On both sides of this, 140 ** was processed for 20 minutes to the clip (Lion 
Business and office machine NCX111), and the adhesion model sample was produced. 

10) Adhesive strength : the tensile test piece which pasted up glass on the tensilon UTM1 with 
heating furnace type zipper in the middle was set T it pulled by 5-mm the deformation velocity 
for /, and the shear strength was measured. Test temperature was carried out at 23 **. 

11) High-frequency-induction heating apparatus (Product SPMmade from MIYADEN-3HN, 3 kW, 
2 MHz) is used for the adapter shown in the demolition test report 1, Time until generate a line 
of magnetic force by electromagnetic induction, it heats by various oscillation time, it carries out 
melting of the glue line and it exfoliates from the coil arranged around the tip part of a cylinder 
was measured. 

[0018]Each intensity and dismantling time of the adhesion assembly article shown in one to 
working example 1-5 and comparative example 9 Table 1 and 2 were measured with the 
described method. The result is shown in Table 1 and 2. The dismantling time in 140 ** of 
heating furnaces was collectively shown for comparison. 

;ooi9] 

[Table 1] 
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[0020] 
[Table 2] 
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[0021] 

[Effect of the Invention]As compared with the demolition in 140 of the conventional heating 
furnaces, it turns out that the dismantling time is substantially reduced with 2 / 100 - 15/100 so 
that more clearly than Table 1 and 2. Therefore, since a heating furnace cannot be used, and it 
can dissolve in a short time and it does not deteriorate [ material is damaged and 1 the 
dismantling method of the adhesion assembly article of this invention is contributing [ become 
recoverable / a large-sized member / and ]~to the industrial world size. 



[Translation done.] 
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This document discloses a method of disjointing a bonded material that is 
bonded via a thermoplastic resin composition containing heating element 
which generates heat by high-frequency induction. The method induction 
heats the bonded portion to perform separation (for example, Claim 1). 
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